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Description 

Field of the Invention 

[0001] This invention relates to instrumentation used 
in orthopaedic surgery during a total knee replacement 
procedure for sizing the femur and polyethylene compo- 
nents as well as providing indications of proper align- 
ment and assisting the surgeon in providing the proper 
soft tissue balance for the joint. 

Background of the Invention 

[0002] In a total knee arthroplasty procedure to 
replace a worn or damaged knee, the orthopaedic sur- 
geon spends a good deal of time ensuring the resulting 
knee joint will be balanced. A balanced knee joint will 
demonstrate proper ligament tension through the joint's 
range of motion as well as a predetermined angle 
between the mechanical axis of the knee and the ana- 
tomical axis of the knee. This provides for a more natu- 
ral acting joint prosthesis and improves the wear 
characteristics of the prosthesis. Selecting the proper 
size of prosthetic components is also an important fac- 
tor which affects the success of the procedure. If the 
wrong components are selected, the tendons could be 
too tight or too loose resulting in poor performance for 
the knee. 

[0003] FR-A-2648699, corresponding to the preamble 
of claim 1. discloses a multi-purpose sight for a knee 
prosthesis comprising a central body with two lower 
plates connected to upper supports with screw jacks for 
adjusting thrust plates and a bridging element which fits 
over a cross-piece between the lower plates. 

ggmmaryofthe Invention 

[0004] According to the present invention there is pro- 
vided a combinatton as claimed in claim 1 The instru- 
mentation set of this invention assists the surgeon in 
selecting the proper size of implant components, in 
determining the amount of distal bone to resect, in pro- 
viding the proper soft tissue balance, and in aligning 
instrumentation designed to resect the bone. The 
instrumentation set provides for numerous systems for 
verifying to the surgeon that he has correctly aligned the 
instruments and balanced the joint prior to resecting the 
femur. 

[0005] The set preferably includes a rotational align- 
ment guide, which aids the surgeon in establishing the 
appropriate rotational alignment for the knee as deter- 
mined by reference to standard femoral landmarks such 
as the posterior condyles and epicondyles. The rota- 
tional alignment guide includes a slot for guiding a saw 
blade for removal of the posterior condyles of the femur. 
[0006] The set includes a tensor designed to tense the 
knee joint in flexion and extension. The tensor is acti- 
vated by a torque wrench so that a measured amount of 



tension force can be applied to the joint. The tensor is 
configured to slidably carry sizing rods which contact 
the femur and include a plurality of markings relating to 
the size of the femur as well as the spacing between the 

5 femur and tibia. This information is used by the surgeon 
to select the proper size of femoral and tibial articulate 
surface components. The sizing rods are connected to 
the tensor when the knee joint is in flexion and in exten- 
sion which will indicate to the surgeon any variation 

70 required in the amount of bone to be resected. 

[0007] Accordingly, it is an advantage of this invention 
to provide for a novel set of instruments for tensioning 
and sizing the knee joint. 

[0008] Another advantage of the invention is to pro- 
15 vide a novel tensioning device wherein the knee joint 
may be placed in tension in a flexed and/or extended 
position. 

[0009] Another advantage of the invention is to pro- 
vide a novel system for measuring the knee joint, includ- 

20 ing instruments for measuring the gap between the tibia 
and femur as well as measuring the size of the femur. 
[0010] Yet another advantage of the invention is to 
provide for a set of instruments that determine the 
amount of bone to be resected relative to a standard 

25 resection. 

[0011] Still other advantages of the invention will 
become apparent upon a reading of the following 
description taken with the accompanying drawings. 



30 Brief Description of the Drawings 
[0012] 

Figures 1 through 13 illustrate the progression of 
35 the set of instruments of the invention and their 
mode of operation during a knee replacement sur- 
gery. 

Fig. 14 is a perspective view of the rotational align- 
ment guide of the invention. 

40 Fig. 15 is a side elevational view of the rotational 
alignment guide of Fig. 1 4. 
Fig. 16 is an end elevational view of the rotational 
alignment guide of Fig. 15 taken from line 16-16. 
Fig. 17 is a perspective view of the tensor of the 

45 invention with portions exploded or sectioned for 
illustrative purposes. 

Fig. 1 8 is a side elevational view of the tensor of the 
invention. 

Fig. 19 is an end view of the tensor of Fig. 18. 
50 Rg. 20 is an elevational view of the femoral sizer 

and drill guide of the invention. 

Fig. 21 is a side elevational view of the invention of 

Fig. 20. 

Fig. 22 is an end elevational view of the invention of 
55 Rg. 21. 

Fig. 23 is an elevational view of the angle indicator 
of the invention. 

Rg. 24 is an end elevational view of the invention of 
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Fig. 23. 

Fig. 25 is a side elevational view of the invention of 
Fig. 23. 

Description of the Preferred Embodiment 5 

[001 3] The prefen-ed embodiment herein described Is 
not intended to be exhaustive or to limit the invention to 
the precise form disclosed. Rather, it is chosen and 
described to best explain the Invention so that others io 
skilled in the art might utilize its teachings. 
[0014] Figures 1 through 13 illustrate the individual 
instruments of the instrument set as they would be used 
in surgery. The figures are arranged in a manner such 
that the Instruments are presented In the order that they is 
would be used In an actual knee replacement surgery. 
The description of the invention will therefore begin with 
a general description of the use of the instruments as 
illustrated in Figs. 1-13. A more specific description of 
each of the instruments will follow. 20 
10015] To provide the reader with the proper orienta- 
tion of the instruments and to assist in more fully under- 
standing the construction of the instruments, a small 
chart Is Included on many of the figures. The charts indi- 
cate the general directions- anterior, posterior, medial, 2s 
and lateral, as well as proximal and distal. These terms 
relate to the orientation of the femur and will be used in 
the descriptions of the various Instruments consistent 
with their known medical usage. 

[001 6] Preoperatively, the surgeon obtains a number 30 
of x-rays of the patient's leg. The surgeon uses the x- 
rays to determine the angle between the anatomical 
and mechanical axes of the joint. The surgeon may also 
determine the angle between the transverse axis and 
the plain formed by the distal femoral condyles. 35 
[0017] During surgery the knee joint is exposed and 
the proximal end of the tibial (T) is resected to form a 
flattened tibial plateau which Is substantially perpendic- 
ular to the mechanical axis of the joint. The resection 
can be achieved by a standard saw blade and guide or 40 
by milling. A de^^lce for milling the distal tibial surface is 
illustrated In U.S. Patent 5,344,423. The surgeon then 
forms an opening into the intramedullary canal of the 
femur (F) in a known manner. 

[0018] The surgeon must now establish the rotational 45 
alignment of the femur. To do so, the intramedullary rod 
26 of the rotational alignment guide 10 is Inserted Into 
the femur as illustrated In Rgs 1 and 2. The guide 10 is 
inserted until the body 18 of the guide contacts the dis- 
tal femur. During insertion of the guide, the surgeon so 
manually adjusts the position of the guide body 10 rela- 
tive to the femur so that the reference feet 24 contact the 
posterior condyles (PC) as illustrated in figure 1. The 
angle between the reference feet and the body 18 may 
either be fixed or may be adjustable to provide for the ss 
proper rotational alignment of the knee. If the angle of 
the reference feet is fixed, a set of feet would be sup- 
plied with the instrument, each being set at a predeter- 



mined angular alignment. With the instrument properly 
positioned as Illustrated in figure 1 , the posterior surface 
of the body should be parallel to the tibial plateau. This 
provides a quick visual indication to the surgeon of 
proper alignment of the Instrument. To further verify the 
proper alignment, the surgeon may visually align the 
rotational alignment guide with known anatomical land- 
marks such as the posterior condyles, the epicondyles 
or the anterior femur. Once the surgeon Is satisfied with 
the alignment of the alignment guide 10, a pin is 
Inserted into at least one throughbore 30 of pinning 
guide 26 on either side of tube 20 to make a mark in the 
femur for later use. Similarly, the body is pinned to the 
distal femur. The posterior condyles are removed with a 
saw blade (not shown) as guided by the guide slots in 
the body of the rotational alignment guide 10. The rota- 
tional alignment guide is then removed. 
[001 9] Next the surgeon places the flexed knee joint in 
tension by Inserting the tensioner 40 between the tibia 
and femur as illustrated in figure 3. The tensioner 
includes a first paddle 44 which contacts the resected 
proximal tibia and a second set of paddles 58. 92 which 
contact the resected posterior femoral condyles as illus- 
trated in figures 3 and 4. The second set of paddles are 
connected to independent ratchet drives 72, 88 which 
extend the distance between the paddles 58, 92, and 
44. A torque driver (TD) Is used to spread the second 
set of paddles from the first paddle until a predeter- 
mined amount of force is exerted between the femur 
and the tibia. The tensioner includes ratchet pawls for 
preventing the second set of paddles from inadvertently 
shifting toward the first paddle. Tensing the flexed knee 
joint allows the surgeon to balance and fine tune the soft 
tissue. Balancing the soft tissue is accomplished in a 
variety of known methods such as placing a small inci- 
sion into one of the ligaments to allow the ligaments to 
'Velease" or stretch a small amount. If the soft tissue 
balance requires a more significant adjustment, the sur- 
geon can opt to readjust the Instruments of the invention 
or may choose to recut the tibia. 
[0020] With the knee flexed and tensed, (Figs. 3 and 
4) the femoral sizer 100 is slid into the T shape slot 48 
of tensor 40 until the sizer arm 104 contacts the anterior 
surface of the femur (Figs. 5 and 6). Next the surgeon 
slides the flexion poly thickness guide 130 onto the ten- 
sor in an overlying relationship to the femoral sizer 
within slot 48 of tensor 40 (Fig. 7). The flexion poly thick- 
ness guide includes a transverse arm 132 which con- 
tacts a rod 49 of a tensor paddle 58 as illustrated In 
figure 7. The sizer guide 100 includes a plurality of Indi- 
cia 101 thereon relating to the size of the femoral com- 
ponent required for the femur. The flexion poly thickness 
guide 130 includes a plurality of indicia 131. which 
relates to the thickness of the poly component required 
in flexion as well as indirectly Indicating the amount of 
distal femoral bone to be removed. To determine the 
appropriate size of the femoral component, the surgeon 
reads the size indicia indicated by the highest exposed 
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letter visible on the femoral sizer guide. For example, 
the set-up of Fig. 8 indicates that a size E femoral com- 
ponerrt is required for the femur. Next the surgeon deter- 
mines the thickness of the tibial articulating surface 
(poly) required by reading the indicia 131 on the flexion 
poly thickness guide 130 aligned with a hash mark 41 
formed on the face of the tensor 40. Referring again to 
Fig. 8, the set-up indicates that a 17 mm poly compo- 
nent is required for the patient's knee in flexion. As will 
be explained later, the reading from the flexion poly 
thickness guide is also used to determine an amount of 
distal femoral bone to be removed relative to a standard 
cut. 

[0021] The surgeon then unlocks the tensor, places 
the knee in extension and again tenses the knee in a 
similar manner as was described above. With the knee 
in extension, the arm 104 of the sizer 100 is simply piv- 
oted to a position adjacent the femur and out of the sur- 
geon's way. An angular alignment indicator 110 is 
positioned on the femoral sizer 100 as illustrated in Figs. 
9 and 10 and is slid along the sizer shaft 102 until the 
legs 1 1 4 of body 1 1 2 of the indicator contacts the rods 
49, 59 of the tensor paddles 58, 92. The indicator 
includes a C-shaped bracket 118 which fits onto shaft 
102 of sizer 100. Bracket 118 is connected to a pointer 
needle 120. Needle 120 and bracket 118 are rotatable 
relative to body 112. As illustrated in Fig. 10, so posi- 
tioned, the pointer or the indicator illustrates that the 
knee is currently set at approximately 3 degrees of 
angular offset. The angular alignment indicator 110 is 
used by the surgeon to ensure the joint is positioned or 
balanced at the appropriate amount of angular offset as 
determined preoperatively by the surgeon. This allows 
the surgeon to fine tune the soft tissue balance of the 
joint to allow the appropriate offset for the knee prosthe- 
sis. Once the surgeon is satisfied with the amount of 
angular offset, the angular alignment 110 indicator is 
removed and a pair of pins 101 are inserted into the 
openings of pinning guide 103 of the femoral sizer 100 
(see Fig. 10A). Next the surgeon positions the extension 
poty thickness guide 140 in an overlying relationship to 
the femoral sizer 100 within slot 48 of tensor 40 as illus- 
trated in Fig. 11. The extension poly thickness guide 
140 includes a transverse arm 142 and Is positioned 
similar to the flexion poly thickness guide described ear- 
lier. The extension poly thickness guide includes a plu- 
rality of indica 144. The surgeon reads indicia aligned 
with the hash nnark 41 on the face of the tensioner 40. 
As illustrated in Fig. 12. the guide 140 indicates a 
number of 14'. 

[0022] The surgeon subtracts the reading from the 
extension poly thickness guide 130 from the reading 
obtained from the flexion poly thickness guide 140 to 
determine the amount of bone to be removed relative to 
a standard resection. Continuing the example illustrated 
in the figures, the reading in flexion was 1 7; subtract the 
reading in extension of 14; leaves a remainder of 3. 
Therefore, the surgeon is told that for a proper soft tis- 



sue balance and ligament tension for the knee joint, an 
additional 3mm of bone should be removed as com- 
pared to the standard cut. If the result would have been 
a negative number, the surgeon would adjust the instru- 
5 ments as explained below to resect 3mm less relative to 
the standard cut. 

[0023] The surgeon selects a spacer plate 1 48 corre- 
sponding to the result obtained above and connects the 
plate to an intramedullary alignment guide 150 as illus- 

10 trated in Fig. 13. The alignment guide as shown in Fig. 
13 is more fully illustrated in Ep-A-689796. The align- 
ment guide is adjusted in a manner explained in the 
incorporated application so that the angle of the spacer 
plate relative to the IM rod is set to the valgus angle pre- 

15 operatively determined by the surgeon. The alignment 
guide includes a pair of slots through the spacer plate 
and base which the surgeon aligns with rotational refer- 
ence marks formed in the femur in the step of Fig. 1. 
The surgeon may opt to insert a pair of pins in the refer- 

20 ence marks to assist in aligning the guide. The align- 
ment guide is inserted into the femur until the plate 
makes firm contact with the distal femur. As a final vis- 
ual check for valgus alignment, the surgeon inserts a 
valgus alignment guide 160 onto the alignment guide 

25 150 (see Fig. 13). The valgus alignment guide 160 
includes a T-handle 162 slidably earned by body 164. 
The T-handle is slid toward the reference pins 101 
placed in the femur as guided by the femoral sizer 100. 
If the head of the T-handle contacts both pins, the align- 

30 ment guide 1 50 is set at the appropriate valgus angle to 
produce a rectangular joint space between the femur 
and tibia in extension. If one of the pins is not contacted, 
the surgeon has essentially four options; 1) accept the 
mismatch when rt is very small; 2) adjust the valgus 

35 angle on the alignment guide until both pins are con- 
tacted; 3) adjust the soft tissues until both pins are con- 
tacted by the valgus alignment guide; or 4) re-cut the 
bone and realign the joint. The option chosen is 
dependant upon the size of the mismatch and surgeon 

40 preference. Once the surgeon is satisfied with the 
placement of the alignment guide, he removes the val- 
gus alignment guide 160 and replaces it with bone mill- 
ing instrumentation thereon as is fully illustrated and 
described in US-A-5474559 

45 [0024] The remainder of the description provides 
details on the design and function of each of the Instru- 
ments discussed above. 

[0025] The rotational alignment guide 10 is illustrated 
in Figures 14 through 16 and includes a generally rec- 

50 tangular body 12 having a pair of opposed slots 18 
extending therethrough as illustrated best in Fig. 16. 
Body 12 includes a plurality of bores 14 therethrough 
which accommodate pins for stabilizing the housing 
during resection of the posterior condyles. A tube 20 

55 extends anteriorly from body 12 and includes a handle 
22. A pair of reference feet 24 is connected to the body 
and extends proximally from the body. Reference feet 
24 are renrusvably attached to the body by a screw, for 
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example (not shown). Reference feet 24 may be con- 
nected to the body such that they are allowed to pivot 
between predetermined angles. Alternatively, reference 
feet 24 may be formed so as to be set at a fixed angle 
relative to body 12. A pinning guide 26 is shiftabty car- 
ried by tube 20 and extends substantially parallel to 
body 12. An intramedullary rod 28 extends proximally 
from pinning guide 26. As illustrated best in Figs. 14 and 
15. the pinning guide 26 includes a pair of bores 30 
therethrough positioned on the medial and lateral sides 
of the pinning guide relative to tube 20. Arms 27 extend 
medially and laterally from pinning guide 26 and provide 
sighting means for the surgeon to visually align the 
guide 10 with known anatomical landnnarks. 
[0026] Tensioner 40, illustrated in Figs. 1 7 through 19, 
includes a housing 42 defining a first paddle 44 for con- 
tacting the tibia. Housing 42 further includes ratchet 
housings 46, 47, which are spaced apart by a T-shaped 
slot 48. Ratchet housing 46 carries a ratchet mecha- 
nism consisting of a pawl 50 and a release 52 con- 
nected to the pawl. A pawl spring 54, carried by the 
release mechanism and positioned between the ratchet 
housing and the pawl, biases the pawl into a ratchet 
engagement with ratchet teeth 60 on ratchet shaft 56 of 
paddle 58. As illustrated, ratchet shaft 56 is shiftably 
accommodated within an opening passing through 
ratchet housing 46 and includes ratchet teeth 60 along 
one longitudinal side of the shaft. 
[0027] Release 52 includes a shaft 62. which is rotat- 
ably connected to the pawl and a release Knob 64. The 
inner surface of the release knob includes a pair of pro- 
trusions 66 (only one shown) spaced on opposite sides 
of the shaft. The protrusions are accommodated within 
a slot 68 of the ratchet housing 46. To release the pawl 
from the ratchet teeth and thereby allow the paddle 58 
to shift toward paddle 44. the release knob is rotated, 
which causes protrusions 66 to be urged out of the slot 
68 and Into contact with the outer surface of the ratchet 
housing, thus shifting the release shaft and pawl medi- 
ally until the pawl is spaced from the teeth. A rachet 
housing cover 70 is screwed onto the ratchet housing. 
Ratchet shaft 56 includes drive teeth 70 extending lon- 
gitudinally along one side of the shaft generally opposite 
teeth 60. An elongated drive gear 72 is carried within an 
opening formed in ratchet housing 46 in engagement 
with drive teeth 70. A screw 74 secures drive gear 72 
within the housing. 

[0028] Ratchet housing 47 carries a pawl 76 which is 
pivotal within housing 47 about pivot pin 77. A pivot arm 
78 is connected to the anterior end of pawl 76 and to the 
release shaft of release 86. A pawl spring 80 is posi- 
tioned between the ratchet housing 47 and the lateral 
distal end of the pawl to urge the pawl into engagement 
with ratchet teeth 82 of ratchet shaft 84. Release 86 is 
substantially similar in construction and function to 
release 52 described above and need not be described 
further. As the release 86 is shifted laterally in response 
to contact between the protrusions and the housing 47, 



the pivot arm pulls on the anterior end of pawl 76 to 
pivot the posterior end out of engagement with the 
ratchet shaft 84. A drive gear 88 is carried by ratchet 
housing 47 and is held in rotational engagement by a 

5 screw (not shown). Ratchet shaft 84 Includes drive teeth 
85 which is engagable with drive gear 88. A ratchet 
cover 90 is connected to ratchet housing 47 by screws. 
A paddle 92 is connected to ratchet shaft 84. As illus- 
trated, each paddle 58 and 92 includes a rod 49. 59 

10 respectively, which extend in an anterior direction from 
the paddles. Rods 49. 59 are generally planar with their 
respective paddles and form reference surfaces for con- 
tact by the poly thickness gauges as described earlier. 
Drive gears 72 and 88 each include hexagonal open- 

75 ings formed therein for accommodating a tip of a torque 
driver. The torque driver tip is inserted into the drive 
gear opening and rotated in a clockwise direction to 
extend paddle 58 or 92 away from paddle 44. The 
ratchet mechanisms described prevents the paddles 

20 from shifting in the direction of paddle 44 until the 
release mechanisms are employed to disengage the 
pawls from the ratchet teeth. 
[0029] Femoral sizer guide 100 (See Rgs. 20-22) 
includes a shaft 102 having a T-shaped cross section for 

25 slidable accommodation within the T-shaped slot 48 of 
tensor 40. A pinning guide 1 03 is connected to the shaft. 
Guide 100 further includes an arm 104 having a tip as 
illustrated. Arm 104 is rotationally connected to shaft 
1 02. The anterior face of the shaft 1 02 includes a plural- 

30 ity of indicia thereon which con-elates to the various 
sizes of fenfK)ral prosthetic components available to be 
implanted by the surgeon by the Assignee, Zimmer. Inc. 
[0030] The angular alignment indicator 110 is illus- 
trated in Figs. 23-25 and includes a body 112 having a 

35 pair of opposed legs 114 and an indicator fece 116. 
Face 116 includes indicia thereon which relates to the 
relative angle between the two paddles of the tensor rel- 
ative to the shaft of the femoral sizing guide. Indicator 
1 10 also includes a C-shaped bracket 118 which is con- 

40 nected through body 112 to an indicator needle 120. 
Bracket 118 and needle 120 are fixed relative to one 
another and are rotatable relative to the housing. In use. 
the bracket engages the femoral sizing guide 100 and 
the legs contact the rods 49 and 59 of the paddles. 

45 [0031 } It should be understood that the invention is not 
to be limited to the precise form disclosed but may be 
modified within the keeping of the following claims. 

Claims 

50 

1. In combination, a tensor device (40) configured for 
use in a knee replacement surgery to exert tension 
between a distal femur and a proximal tibia of a 
knee joint and measuring means (100, 130, 140) 
55 characterised in that the measuring means are con- 
nectable to the tensor to measure a space between 
the distal femur and proximal tibia and include: 
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a first sizer (100), which slides onto the tensor 
when the knee joint is in flexion and contacts 
an anterior distal portion of the femur, includes 
first indicia (101) thereon, which relate to the 
size of a femoral component required for the s 
distal femur; 

a second sizer (130) which slides onto the ten- 
sor in a partial overlying relationship to the first 
sizer (100), the second sizer (130) contacting 
the tensor (40) in such a manner that the size io 
of prosthetic component required for the femur 
is indicated by an end of the second sizer (130) 
and the second sizer includes indicia (131) 
thereon which relate to the space between the 
femur and the tibia and 75 
a third sizer (140), which slides onto the tensor 
(40) when the knee joint is in an extended posi- 
tion, the third sizer (140) including indicia (144) 
thereon which indicates the space between the 
femur and tibia when the knee joint is in exten- 20 
sion. 

2. The combination of claim 1 characterised in that the 
tensor (40) includes a first paddle (44) for contact 
with the proximal tibia and a second set of paddles 2S 
(58, 92) for contact with the distal femur, the first 
paddle (44) and second set of paddles (58, 92) 
including a gear drive means for separating the first 
paddle (44) from the second set of paddles (58, 92), 
ratchet means (46) carried by the tensor (40) for 30 
engaging the gear drive means to prevent the first 
paddle (44) and second set of paddles (58, 92) from 
inadvertently shifting toward one another, and 
release means (52) earned by the tensor for disen- 
gaging the ratchet means from the gear drive 35 
means to permit the first paddle (44) and second 

set of paddles (58, 92) to shift toward one another. 

3. The combination of Claim 2 wherein the release 
means (52) includes a release shaft (62) connected 40 
at one end to a pawl (50) of the ratchet means and 

to a release knob (64) at another end. the knob (64) 
having at least one protrusion (66) extending there- 
from in the direction of the release shaft (62), the 
protrusion (66) being accommodated within a slot 45 
(68) of the tensor (40) when the ratchet means is in 
engagement with the gear drive means, wherein 
the release knob is rotated, the protrusion (66) is 
drawn out of the slot and into contact with a side 
wall (46) of the tensor (40) to shift the ratchet so 
means into disengagement with the gear drive 
means. 

4. The combination of any preceding daim character- 
ised in that it further comprises instruments for ss 
establishing and verifying a rotational alignment 
angle, the combination including: 



an angular alignment guide (110) for establish- 
ing rotational alignment guide marks on the 
distal end of the femur, said guide marks relat- 
ing to the preferred rotational angle for a knee 
joint. 

5. The combination of claim 4 characterised in that it 
further comprises verification means (150) for veri- 
fying that the knee joint is positioned at an appropri- 
ate valgus angle as predetermined by the surgeon. 

6. The combination of claim 4 or claim 5 characterised 
in that it further includes a pinning guide for place- 
ment of a pair of alignment pins within the femur. 

7. The combination of any preceding claim, character- 
ised in that the first sizer (100) includes an arm 
(104) for contacting an anterior surfece of the femur 
when the knee joint is positioned in flexion. 

Patentanspruche 

1. Kbmblnation aus einer Spannvon^ichtung (40), die 
zum Einsatz in einer Knieersatzoperation konfigu- 
riert ist, urn Spannung zwischen einem distalen 
Femur und einer proximal en Tibia eines Kniege- 
lenks auszuuben, und MeBeinrichtungen (100, 
130, 140), dadurch gekennzeichnet, daB die MeB- 
einrichtungen mit dem Spanner verbindbar sind, 
um einen Raum zwischen dem distalen Femur und 
der proximalen Tibia zu messen, und aufweisen: 

eine erste GrOBenlehre (100), die auf den 
Spanner gleitet, wenn das Kniegeienk unter 
Beugung steht, und einen distalen Anteriorab- 
schnitt des Femurs beruhrt sowie erste MaBan- 
gaben (101) darauf aufweist, die sich auf die 
GrOBe einer fur den distalen Femur erfbrderii- 
chen Femurkomponente beziehen; 
eine zweite GrfiBenlehre (130), die auf den 
Spanner in teilweiser Uberdeckungsbeziehung 
zur ersten GrOBenlehre (100) gleitet. wobei die 
zweite GrdBenlehre (130) den Spanner (40) so 
beruhrt, daB die GrOBe der fur den Femur 
erforderlichen prothetischen Kbmponente 
durch ein Ende der zweiten GrGBenlehre (130) 
angezeigt wird, und die zweite GrOBenlehre 
MaBangaben (131) darauf aufweist. die sich 
auf den Raum zwischen dem Femur und der 
Tibia beziehen; und 

eine dritte GrdBenlehre (140), die auf den 
Spanner (40) gleitet, wenn sich das Kniegeienk 
in einer gestreckten Position befindet, wobei 
die dritte GrOBenlehre (140) MaBangaben 
(144) darauf aufweist die den Raum zwischen 
dem Femur und der Tibia anzeigen, wenn das 
Kniegeienk unter Streckung steht. 
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2. Kbmbinatlon nach Anspruch 1, dadurch gekenn- 
zeichnet, da3 der Spanner (40) aufweist: einen 
ersten Fliigel (44) zur Beruhrung mit der proxima- 
len Tibia und einen zweiten Satz von Flugeln (58, 
92) zur BerOhrung mit dem distalen Femur, wobel 
der erste Flugel (44) und der zweite Satz von Flu- 
geln (58. 92) eine Radantriebseinrlchtung zum 
Trennen des ersten Flugels (44) vom zweiten Satz 
von Ftugein (58. 92) aufweisen, eine durch den 
Spanner (40) getragene Gespen^eeinrichtung (46) 
zum Eingreifen in die Radantriebseinrichtung, um 
zu verhindern, da(3 sich der erste Flugel (44) und 
der zweite Satz von Flugeln (58, 92) unbeabsichtigt 
zueinander schieben, und eine durch den Spanner 
getragene AuslOsereinrichtung (52) zum Ldsen der 
Gesperreeinrichtung von der Radantriebseinrich- 
tung, damit sich der erste Flugel (44) und der 
zweite Satz von Flugeln (58. 92) zueinander schie- 
ben kOnnen. 

3. Kombination nach Anspruch 2, wbei die AuslOse- 
reinrichtung (52) einen Ausldserschaft (62) auf- 
weist, der an einem Ende mit einer Klinke (50) der 
Gespen'eeinrichtung und am anderen Ende mit 
einem AuslOserknopf (64) verbunden ist, wobei der 
Knopf (64) mindestens einen Vorsprung (66) hat. 
der sich von ihm in Richtung des Ausldserschafts 
(62) erstreckt, wobei der Vorsprung (66) in einem 
Schlitz (68) des Spanners (40) aufgenommen ist, 
wenn die Gesperreeinrichtung mit der Radantriebs- 
einrichtung in Eingriff steht, wobei beim Drehen des 
Ausldserknopfs der Vorsprung (66) aus dem Schlitz 
und in BerOhrung mit einer Seitenwand (46) des 
Spanners (40) gezogen wird. um die Gesperreein- 
richtung in einen Nichteingriffszustand mit der Rad- 
antriebseinrichtung zu schieben. 

4. Kombination nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet, daB sie ferner uber 
Instrumente zum Herstellen und Uberprufen eines 
Drehausrichtungswinkels verlugt, wobei die Kombi- 
nation aufweist: 

eine Winkelausrichtungsfuhrung (110) zum 
Herstellen von Fuhrungsmarkierungen fur die 
Drehausrichtung am distalen Ende des 
Femurs, wobe\ sich die Fuhrungsmarkierungen 
auf den bevorzugten Drehwinkel fOr ein Knie- 
gelenk bezlehen. 

5. Kombination nach Anspruch 4, dadurch gekenn- 
zeichnet. daB sie ferner aufweist: eine UberprO- 
fungseinrichtung (150) zum Uberprufen, daB das 
Kniegelenk In einem geeigneten Valguswinkel 
gemdB Vorabbestimmung durch den Chirurgen 
posltionlert Ist. 

6. Kombination nach Anspruch 4 oder Anspruch 5, 



dadurch gekennzeichnet. daB sie ferner eine Ver- 
stiftungsfuhrung zur Plazierung eines Paars Aus- 
richtungsstifte im Femur aufweist. 

5 7. Kombination nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet, daB die erste GrO- 
Benlehre (100) einen Arm (104) zum Benjhren 
einer Anteriorfldche des Femurs aufweist. wenn 
das Kniegelenk unter Beugung positioniert Ist. 

10 

Revendications 

1. En combinaison, un dispositif tendeur (40) confi- 
gure pour etre utilise en chirurgie de remplacement 
15 du genou pour exercer une tension entre un f^mur 
distal et un tibia proximal d'une articulation du 
genou et des moyens de mesure (100. 130. 140), 
caract^ris^ en ce que les moyens de mesure peu- 
vent &tre connect§s au tendeur pour : 

20 

mesurer un espace entre le f^mur distal et le 
tibia proximal et comprennent : 

un premier dispositif de dimensionnement 
25 (100) qui coulisse sur le tendeur lorsque Tartl- 

culation du genou est en flexion et vient en 
contact avec une portion distale ant^rieure du 
f6mur, comporte des premiers indices (101) 
sur celul-cl qui se rapportent ^ la taille d'un 
30 composant femoral requis pour le f^mur distal ; 

un deuxi^me dispositif de dimensionnement 
(130) qui coulisse sur le tendeur seton une 
relation de recouvrement partial avec le pre- 
ss mier dispositif de dimensionnement (100), le 
deuxi^me dispositif de dimensionnement (130) 
venant en contact avec le tendeur (40) de telle 
mani^re que la taille du composant proth^tique 
requis pour le f^mur est Indiqu^e par une extr6- 
40 mite du deuxi^me dispositif de dimensionne- 
ment (130). et le deuxi^me dispositif de 
dimensionnement pr^sente des indices (131) 
sur ce!ui-ci qui se rapportent k Tespace entre le 
femur et le tibia et 

45 

un troisieme dispositif de dimensionnement 
(140) qui coulisse sur le tendeur (40) lorsque 
I'articulation du genou est dans une position 
etendue, le troisi^me dispositif de dimension- 
so nement (140) incluant des indices (144) sur 
celui-ci qui indiquent Tespace entre le femur et 
le tibia lorsque I'articulation du genou est en 
extension. 

55 2. Combinaison de la revendlcation 1 . caracterlsee en 
ce que le tendeur (40) comporte une premiere 
palette (44) pour le contact avec le tibia proximal et 
un deuxieme ensemble de palettes (58, 92) pour le 
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contact avec le f6mur distal, la premiere palette (44) 
et le deuxi^me ensemble de palettes (58, 92) 
incluant un moyen de m^canisme d'entrainement 
pour s^parer la premiere palette (44) du deuxi^me 
ensemble de palettes (58, 92). un moyen de rochet 5 
(46) port§ par le tendeur (40) pour venir en prise 
avec le moyen de m^canisme d'entrainement pour 
emp§cher que la premiere palette (44) et le 
deuxi^me ensemble de palettes (58, 92) se d^- 
lent par Inadvertance les unes vers les autres. et un w 
moyen de relSchement (52) port6 par le tendeur 
pour d^sengager le moyen de rochet du moyen de 
m^canisme d'entraTnement pour permettre h la pre- 
miere palette (44) et au deuxi^me ensemble de 
palettes (58, 92) de se d^placer les unes vers les 75 
autres. 

3. Combinalson selon la revendication 2, oD le moyen 
de reiachement (52) comporte un arbre de relSche- 
ment (62) reli^ k une extr^mit^ k un cllquet (50) du 20 
moyen de rochet et k un bouton de relSchement 
(64) k rautre extr6mit6, le bouton (64) ayant au 
moins une salle (66) s'^tendant de celui-d dans la 
direction de I'arbre de rel§chement (62), la saillie 
(66) ^tant regue dans une fente (68) du tendeur ss 
(40) iorsque le moyen de rochet est en prise avec le 
moyen de m^canisme d'entraTnement, ou le bouton 

de reldchement est amen6 k tourner, la saillie (66) 
est retiree de la fente et amende en contact avec 
une paroi lat^rale (46) du tendeur (40) pour d6sen- 30 
gager le moyen de rochet du moyen de m^canisme 
d'entraTnement. 

4. Combinalson selon Tune des revendlcations pr^^ 
dentes, caract6ris6e en ce qu'elle comporte en ss 
outre des instruments pour 6tablir et verifier un 
angle d'alignement de rotation, la combinalson 
Incluant : 

un guide d'alignement angulaire (110) pour 40 
6tablir des marques de guidage d'alignement 
de rotation sur I'extr^mit^ distale du f^mur, les- 
dltes marques de guidage se rapportant k un 
angle de rotation pr^6r6 pour une articulation 
du genou. 45 

5. Combinalson selon la revendication 4, caract^ris^e 
en ce qu'elle comporte en outre un moyen de verifi- 
cation (150) pour verifier que {'articulation du genou 
soit positionnee selon m angle de valgus appro- so 
pri6, tel que predetermine par le chirurgien. 

6. Combinalson selon la revendication 4 ou la revendi- 
cation 5, caracterisee en ce qu'elle comporte en 
outre un guide d*axe pour la mise en place d'une ss 
paire d'axes d'alignement dans le femur. 

7. Combinalson selon I'une des revendlcations prece- 



dentes, caracterisee en ce que le premier organe 
de dimensionnement (100) comporte un bras (104) 
pour venir en contact avec une surface anterieure 
du femur Iorsque I'articulation du genou est posi- 
tionnee en flexion. 



40 
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